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(54) Universal apparatus for clinical analysis 

(57) The apparatus comprises a base-board having 
three main levels, a first level holding a terminal for re- 
agents and samples with means for cyclically vibrating 
individual vials and also with means for recognising ex- 
ternal graphic marks on vials and bottles and the internal 
characteristics of the same, such as the level of con- 
tents, and in addition there is incorporated into the sec- 
ond level of the base-board a thermostatic block which 



is provided with a number of grooves which indiscrimi- 
nately receive disposable strips of small analytical con- 
tainers and analytical cards, and also an agglutination 
reader, while on its third level the base-board of the ap- 
paratus carries a centrifuge which is capable of receiv- 
ing indiscriminately strips and cards from a collection 
head holding the only clamp for collecting, conveying 
and placing in position the strips and the cards. 
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Descripti n 

[0001] The present invention relates to an apparatus 
for clinical analysis by means of which it is possible to 
carry out clinical analysis of samples completely in an 
automated manner, providing characteristics of novelty 
and inventive activity as compared with analytical equip- 
ment known at the present time. 
[0002] One aim of the present invention is to provide 
a universal analytical apparatus in which in a complete 
and very simplified manner it is possible to carry out au- 
tomatically all stages of receiving samples, preparing 
the same, including subjecting them to centrifugation, 
culturing and assessing the analytical results, the com- 
ponents of this apparatus being arranged in a very 
straightforward manner and the external dimensions of 
the apparatus being on a small scale, enabling the ap- 
paratus to be used both for cards carrying reagents for 
analysis and for strips of pockets or small containers de- 
signed to receive the samples and reagents them- 
selves. 

[0003] Another aim of the present invention is to pro- 
vide an apparatus with a double terminal carrying rea- 
gents and samples, which is provided with a system for 
supporting and individually stirring each of the reagent 
vials, as well as a support for the diluent bottles, this 
terminal being combined with a terminal for reading the 
inscriptions of a bar code or other marks, this terminal 
being provided in an open peripheral area in a surround- 
ing alignment of test tubes which is arranged in the ex- 
ternal part of the terminal. 

[0004] Also, it is an aim of the present invention to pro- 
vide an analytical apparatus in which there is provided 
a single collection head carrying a fastening clamp 
which can be used both for tubes for small reaction con- 
tainers and for cards and which also carries a system 
for pipetting by means of a directly perforating needle in 
order to handle liquids, in particular the reagents. 
[0005] Another aim of the present invention is to pro- 
vide an analytical universal apparatus for analysing 
samples, which is provided with a universal head for 
making readings of agglutinations, appropriate both for 
reading cards and also for reading strips of small con- 
tainers or pockets for holding the samples, the appara- 
tus also having a built-in orbital stirring system. 
[0006] Still another aim of the apparatus which is the 
subject of the present invention, it is to provide blocks 
or areas of support which can be used indiscriminately 
in connection with strips of pockets and/or cards which 
are used alongside these, for culturing at the control 
temperature and for the resting and waiting area, using 
a system for retaining the cards in order to prevent them 
from being removed by the pipetting needle as it with- 
draws after it has pierced the cover of the card. 
[0007] In order to achieve its aims, the apparatus of 
the present invention provides, on a staggered base- 
board, a lateral area which is completely occupied by 
the unit holding th vials for reagents and the alignment 



of test tubes for samples, as well as the reading unit 
which is incorporated into an opening in the test tube 
alignment. In the highest part of the staggered board 
there are provided areas for receiving the strips of small 
5 containers or cards which are intended to enable the dif- 
ferent contiguous areas of rest, culturing and assess- 
ment of results, to be separated from each other while 
the apparatus presents at the extremity opposite the unit 
holding the vials of reagents and the alignment of test 
tubes, a single head which has a universal clamp de- 
signed to fasten both strips of pockets for samples and 
also cards for reagents, this head also holding the pi- 
petting needle and its driving members, a system of 
guides being provided for the purpose of movement rel- 
atively to the axes X-Y of the base-board of the appara- 
tus and to the axis Z of the head itself, in order both to 
enable the head and the collection clamp to move over 
the board of the apparatus and to enable the pipetting 
needle to rise and fall. 

[0008] The centrifuge is incorporated in the side of the 
apparatus opposite the unit holding the vials of reagents 
and test tubes at a somewhat lower level than the tube 
supports, the latter being accessible only through a fixed 
window of the cover designed to hold the clamp for col- 
lecting or depositing the units of sample cubes or ana- 
lytical plates. 

[0009] In order to facilitate the understanding of this 
invention, various drawings are attached showing one 
form of universal analytical apparatus which has been 
constructed according to the present invention, by way 
of non-restrictive representative example. 
[0010] Figure 1 shows a simplified perspective view 
of an apparatus according to the present invention. 
[001 1] Figure 2 shows a plan view of the apparatus of 
Figure 1. 

[001 2] Figure 3 shows a view in perspective of an area 
of the apparatus corresponding to the position of the col- 
lection clamp and the centrifuge. 
[0013] Figures 4 and 5 are separate views in simple 
perspective of the collection head and a detail of the 
clamp, respectively. 

[001 4] Figure 6 shows on a larger scale a detail of the 
clamp for handling the strips and cards of reagents. 
[0015] Figures 7 and 8 are separate details in section 
of a zone for depositing and retaining alignments of an- 
alytical trays and plates. 

[0016] Figure 9 shows a simplified section of the unit 
holding vials and bottles of reagents. 
[0017] Figure 10 shows a section which is similar to 
Figure 9 indicating the arrangement of bottles of rea- 
gents. 

[0018] Figure 11 is a simplified section of the reading 
head for analysis, which is suitable both for strips of 
pockets holding samples and for analytical cards. 
[0019] Figure 12 shows a view in perspective of the 
unit in Figure 11. 

[0020] Figure 13 is a plan view showing the position 
of the cam ra which is provided for photographing the 
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strips of pockets or the analytical cards for assessing 
the result of the analysis. 

[0021] Figure 14 shows a view in perspective of the 
support unit for orbital stirring of the samples. 
[0022] As can be seen in Figure 1 , the analytical ap- 
paratus provided by the present invention comprises a 
base-board with various levels, designed in order to im- 
prove the automatic handling features of the apparatus, 
and to reduce the dimensions and comprising a central 
area 1 and two peripheral areas 2 and 3 at lower levels, 
the first area being designed to hold the thermostatic 
block 4 which is provided with a number of housing 
grooves 5, the said grooves being designed to receive 
either a strip 6 of small containers of disposable rea- 
gents or an analytical card, as shown diagrammatically 
by the figure 7. In the central area 1 itself the universal 
read r 8 for binding agents is arranged together with a 
resting area or block 9 in which doubtful cases can be 
lodged. On the third level 3 the centrifuge 10 is installed, 
having an upper cover 48 creating another level upon 
which the head 1 1 is movably mounted, the said head 
holding the clamp 12 for fastening and conveying the 
plates and the disposable strips, the head also holding 
a pipetting system which is provided with a piercing nee- 
dle 1 3. The said head 1 1 moves over coordinated axes 
of the apparatus frame and within itself comprises 
guides for a second pair of coordinated axes so that both 
the clamp 12 and also the pipetting needle 13 with its 
control unit 14 can move optionally. 
[0023] On level 2, the apparatus is provided with the 
reagent terminal 1 5 and with a carousel 16 for samples. 
[0024] The liquids, such as diluents and others, are 
fed through bottles 17, 18 and 19, which can vary in 
number, the said bottles being arranged below the in- 
termediate area 1 of the board. 

[0025] As has been shown in the drawings, one of the 
main characteristics of the apparatus shown is that it can 
be us d indiscriminately for the handling of disposable 
strips of pockets, or analytical cards. In Figures 4 and 5 
the conveyance head 11 can be seen situated above 
the block 9 which receives the strips and the cards, so 
that the clamp 12 is arranged, by way of an example, in 
the lower part of its vertical movement path, as it collects 
a disposable strip 20 of analytical pockets. In Figure 5 
the relative position of the clamp can be seen, in relation 
to one of the pockets 21 which are designed to receive 
the separable strips and the analytical cards. 
[0026] In Figure 6 the clamp itself 12 can be seen, 
picking up an analytical plate 22. 
[0027] In order to obtain the dual function referred to, 
it must be understood that both the clamp and the re- 
c iving pockets in the various blocks of the apparatus 
must be capable of receiving indiscriminately any of the 
two above-mentioned components, i.e. a disposable 
strip of small analytical containers or a card. 
[0028] As can be seen in Figures 7 and 8, block 4 con- 
tains various grooves 5 which are capable of receiving 
indiscriminately either strips of the disposable type 23 



or cards 24. In the case of the cards 24, in order to pre- 
vent the card from being extracted by the pipetting nee- 
dle in its withdrawal movement, the apparatus is de- 
signed to include a lower block 25 which is provided with 
5 a number of grooves 26 the cross-section of which is in 
the form of a very tight acute-angled V shape, in order 
to hold the lower edge 27 of each of the cards 24. Thus 
the card is slightly wedged inside the corresponding 
groove, preventing it from being removed unnecessarily 
^0 from the said groove. 

[0029] The reagent and samples terminal 15 has 
been shown in greater detail in Figures 9 and 10, show- 
ing that its construction includes a central plate which 
revolves on its symmetrical axis by means of a lower 

is driving unit 28, which is provided with a number of pe- 
ripheral openings 29 which are arranged in a sloping 
manner in an outward direction, so that the axes of the 
said openings or housings create an acute angle with 
the geometrical turning axis of the plate 15. Simultane- 

20 ously, the external part 30 of the said housings 29 is free, 
i.e. open, exposing a portion of the base 31 of the con- 
tainers for reagents 32. This arrangement enables each 
of the said containers 32 to be turned periodically by 
means of the provision of a rotating disc 33 below the 

25 plate for the reagent unit, the said disc being turned by 
the reducing motor 34 and making contact through its 
periphery at a point adjoining the edge of the base or 
floor 31 of the container 32, as has been shown in Figure 
9. In this way, each time that the plate holding reagents 

30 passes in its gyratory path through the position corre- 
sponding to the disc 33, the corresponding container or 
vial is turned over the cavity 29, which enables the rea- 
gents to be stirred effectively. 

[0030] The vials or containers of reagents will be ag- 

35 itated at a variable speed, since the driving unit 34 com- 
prises a motor with a speed reducer. 
[0031] By means of this arrangement it will be possi- 
ble for the vials of reagents to be aligned automatically 
so that it is possible to read by means of the CCD device, 

40 the bar code, the level of reagent, the size of the vial 
and the quality of the stirring process, all of which is car- 
ried out by means of the CCD camera 35 which is 
mounted on level 2 of the apparatus. Moreover, this ar- 
rangement makes it possible for the diluent bottles 36 

4$ to be automatically aligned in order to facilitate reading 
of the bar code, the level of diluent, the size of the bottle 
and other data, by means of the CCD, as can be seen 
in greater detail in Figure 10. The capacity to stir the red 
cells at different speeds is also obtained. 

so [0032] The vials and containers of diluents are read 
at a common point by means of the same CCD 35, which 
has the capacity to read the reagents through a window 
of the sample-holding carousel 1 6, holding the various 
t st tubes 37, as can be seen in Figure 1. In order to 

55 facilitate reading by the CCD, a double lighting system 
has been incorporated for the purpose of enabling the 
bar code to be read with the aid of a front lighting system 
for the purpose of d termining the quality of the stirring 
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process and the size of the vial/bottle as well as a rear 
lighting system for determining the level of liquid which 
remains in each vial/bottle. 

[0033] As previously described, the mobile head 11 is 
designed both for the purpose of placing the pipetting 
system in suitable areas of the board and of conveying 
the cards or strips to the appropriate position. In this 
way, the dispensing needle 13 can move in order to 
reach the carousels, the dilution terminal and the blocks. 
The clamp 12 can reach the blocks, the stirring unit, the 
reader and the centrifuge. 

[0034] The universal reader of agglutinations shown 
in Figures 11, 12 and 13 is designed to read indiscrimi- 
nately both cards and strips, as shown respectively by 
reference numerals 38 and 39 in Figure 11 and this read- 
er is based upon a single CCD reader 38 and two sep- 
arate reading systems with an independent lighting sys- 
tem. In the case of reading a card 41 , the latter is placed 
in a reading position and is targeted by the conveyance 
system itself while the photograph is being taken. The 
small containers are lit from the rear by means of a sys- 
tem of LEDs and a diff user 40. A second lighting system 
42 in the front enables the bar code to be read. 
[0035] A disposable strip 43 can be read after lodging 
the strip on a suitable base and reading the strip from 
the base by way of a mirror 44 which is suitably tilted. 
The lighting system 45 which is movable in the direction 
indicated by the arrow 46 is located in relation to the 
upper part of the strip by means of the conveyance sys- 
tem. 

[0036] The strips are shaken in an identical orbital 
mann r at all points on the surface, the shaking mech- 
anism being housed in a stand connected to an eccen- 
tric wheel which turns in rigid relationship with the axis 
of the motor. The stand is also supported by means of 
its ends which are resiliently mounted on the base. 
[0037] The orbital stirring unit is shown in Figure 14, 
in which there can be seen the holding board 49 the said 
board being provided with four supporting feet 50, 51, 
52 and 53 which incorporate elastic blocks of the kind 
commonly known by the name 'silentbloc" constructed 
in such a manner that orbital oscillation can be produced 
in the board 49 by rotation of the motor 54 which is 
housed in the lower part of the board itself and which is 
connected to a radially mounted eccentric mass 55. 
[0038] As can be understood, using the combined 
means which have been described above, it is possible 
in a single apparatus to process gel cards and dispos- 
able strips since all the components required can re- 
ceive and handle either one or the other. Also it is pos- 
sible to identify positively the reagents, diluents and 
samples and to track non-intrusively the level of washing 
and waste solutions based on load cells. Also this ap- 
paratus makes it possible to identify positively the cards 
and strips and to undertake quality control of the sup- 
ports by verifying the gel level, etc. In addition it makes 
it possible to carry out pipetting of the samples and re- 
agents rationally in the heating blocks and also to pro- 



vide an intelligent type of level detector, coagulation de- 
tectors, digital pump, etc. 

[0039] AJso, the fact that the board for the apparatus 
is constructed on various levels and the precise ar- 
s rangement of its integral units are aim d at facilitating 
the various handling processes and in particular at re- 
ducing the sweep of the mobile head and that of the fas- 
tening and conveying clamp. 

[0040] This structure will also enable the apparatus 
io which is the subject of the present invention to convey 
both strips and cards and to carry out readings based 
on a single CCD device for the two stands of strips and 
cards. 

15 

Claims 

1 . Universal apparatus for clinical analysis, of the type 
comprising units for preparing, handling and ana- 

20 lysing clinical samples, characterised in that it is 
provided with a base-board with three main levels, 
a first level which holds a terminal for reagents and 
samples with means for carrying out cyclical agita- 
tion of individual vials and also with means for rec- 

25 ognising external graphic markings on vials and 
bottles and the internal characteristics of the said 
vials and bottles, such as the level of the contents, 
the base-board having a second level having a built- 
in thermostatic block which is provided with a 

30 number of grooves which receive indiscriminately 
disposable strips comprising small analytical con- 
tainers and analytical cards, together with a univer- 
sal reader for agglutinations and an orbital stirring 
device which is suitable for cards and strips, the 

35 base-board further comprising a third level support- 
ing a centrifuge which is capable of receiving indis- 
criminately strips and cards from a head which 
holds a single clamp for collecting, conveying and 
placing in position both strips and cards, the head 

40 of the said clamp being provided also with a pipet- 
ting system having a needle which is incorporated 
into the head, the said head being capable of mov- 
ing relatively to the base-board about two coordi- 
nated axes, the said head also being capable of 

45 moving relatively to a third axis so as to move both 
the unit holding the pipetting needle and unit holding 
the strips or cards, both of these units being incor- 
porated into the head itself. 



so 2. Universal apparatus for clinical analysis according 
to claim 1 , characterised in that the reagent terminal 
comprises a central plate which can rotate around 
its symmetrical axis by means of a reduction motor, 
the said motor being provided at its periphery with 

ss a number of cylindrical cavities with their axes 
slightly tilted relatively to the rotary axis of the plate 
so as to leave an external part of each cavity free 
in order to expose a vial holding reag nts which is 
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set inside the cavity, the said vial being provided 
with a disc, which is driven by a reduction motor the 
periphery of which is arranged at a tangent to the 
base of the vials so that as each vial turns through 
the position corresponding to the said disc, the vial s 
turns in its tilted disposition so that its contents will 
be agitated. 

3. Universal apparatus for clinical analysis according 

to claim 1 , characterised in that the plate for the re- io 
agent system is provided with housings for bottles 
of diluent and other substances, which are concen- 
trically arranged with respect to housings for the vi- 
als, but with their axes parallel to the axis of the ro- 
tation of the plate. is 

4. Universal apparatus for clinical analysis according 
to any of the preceding claims, characterised in that 
a fixed external carousel is arranged on the plate 
holding the reagents, the said carousel being con- 20 
centric in relation to the plate and being designed 

to support test tubes, the said carousel having an 
opening for installing a CCD device adapted to pro- 
vide a single reading of the vials of reagents and 
the bottles. 25 



structed with separate centring in order to provide 
for a disposable strip, reading being carried out from 
the base through a mirror which is suitably tilted and 
with the help of a mobile fluctuating lighting system 
which is movable along the upper portion of the strip 
by means of the conveyance system. 

9. Universal apparatus for clinical analysis according 
to claim 1 , characterised in that the orbital agitating 
device for cards and strips comprises a board wh ich 
is fixed by means of several feet to the frame of the 
apparatus, the said feet comprising resilient com- 
ponents which enable the board unit to be vibrated 
orbitally by the action of a motor which is built-in to 
the base-board itself, and which incorporates an ec- 
centric mass. 



5. Universal apparatus for clinical analysis according 
to any of the preceding claims, characterised in that 
it is provided with two lighting systems which are 
connected with the unit holding the reagents and 30 
samples, the first of these systems being for the pur- 
pose of external lighting, in order to enable bar 
codes to be read by the CCD device and the other 
being an internal lighting system to facilitate reading 

of the levels and other parameters. 35 

6. Universal apparatus for clinical analysis according 
to claim 1 , characterised in that a thermostatic block 
is provided which is extended by a second non-ther- 
mostat ic block and under each of the grooves of the *o 
first block there is provided in a separate block a 
groove whose cross-section is in the form of an 
acute-angled V, which is designed to hold the lower 
edge of each of the analytical plates in order to pre- 
vent the same from being extracted by withdrawal *s 
of the pipetting needle. 

7. Universal apparatus for clinical analysis according 
to claim 1 , characterised in that the binding agent 
reader has a system for reading cards with specific so 
centring for the same, this reader being placed in 
position and supported by the conveyance system 
itself, which is combined with a rear lighting system 
comprising LEDs and a diff user, together with a sec- 
ond front lighting system for reading bar codes. ss 



8. Universal apparatus for clinical analysis according 
to claim 1 , characterised in that the reader is con- 
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(54) Universal apparatus for clinical analysis 

(57) The apparatus comprises a base-board having 
three main levels, a first level holding a terminal (15) for 
reagents (32) and samples (16) with means (34) for cy- 
clically vibrating individual vials and also with means 
(35) for recognising external graphic marks on vials and 
bottles and the internal characteristics of the same, such 
as the level of contents, and in addition there is incor- 
porated into the second level of the base-board a ther- 



mostatic block (4) which is provided with a number of 
grooves (5) which indiscriminately receive disposable 
strips of small analytical containers (23) and analytical 
cards (24), and also an agglutination reader (8), while 
on its third level the base-board of the apparatus carries 
a centrifuge (10) which is capable of receiving indiscrim- 
inately strips and cards from a collection head holding 
the only clamp for collecting, conveying and placing in 
position the strips and the cards. 
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